1. Antennal pedicel, length-width ratio: < 0.5 (0) / 0.5 < x < 0.8 (1) / > 0.8 (2)
The pedicel is always short in Gasterophilus species (Figs. 2 A-B, D, 3A-C, 4A-C), except for G. pecorum, which has an elongated pedicel . It is an unusual character state in Oestridae as well as in other Calyptratae 10, 14, 15 . In many other calyptrates, the pedicel is relatively long, with a length-width ratio more than 0.5 but usually less than 0.8 as is the case in Lucilia sericata.
Antennal pedicel: not enveloping funiculus (0) / at least partly enveloping funiculus (1)
The funiculus is partly enveloped by the pedicel in all Hypodermatinae and in G. pecorum.
Antennal pedicel, button number:
The pedicel button is a sensilla found at the base of the pedicellar seam in schizophoran The flat and grooved microtrichia are found in all five species of Gasterophilus studied. The hair-like microtrichia, which are shared by the majority of flies, are found in G. pecorum and the two outgroup taxa.
9. Antennal funiculus sensilla, arrangement: mainly on surface but some clustered in sensory pits (0) / both on surface and sensory pits (1) / mainly in sensory pits but some scattered on the surface (2)
The condition of antennal funiculus sensilla located mainly on the surface is common in calyptrate species 14 . In H. lineatum and R. purpureus, the funiculus sensilla are largely clustered in sensory pits but with some scattered on the surface 9 in species of Gasterophilus, the funiculus has a large number of sensilla both on surface and sensory pits (Figs. 6-12 14. Auriculate sensilla: present (0) / absent (1)
Auriculate sensilla are found in all species of Gasterophilus examined except for G. pecorum.
They have not been found in H. lineatum and R. purpureus.
15.
Trichoid sensilla, number: numerous, covering the funiculus (0) / very few (1) Trichoid sensilla are always the most numerous sensilla on the funicular surface 14 , but in H.
lineatum and R. purpureus, the trichoid sensilla are found in very low numbers 9 .
16. Aristal segments, number: two (0) / three (1) The arista usually has three segments in cyclorrhaphan flies. In H. lineatum, R. purpureus, G.
nigricornis and G. nasalis, the arista has only two segments, a short basal segment and a long distal segment.
17. Aristal distal segment, number of microtrichia: present, sparse (0) / absent (1) The aristal distal segment possesses long or short microtrichia in many calyptrate species. In oestrid flies, the aristal microtrichia are always sparse. In R. purpureus, G. nigricornis and G.
nasalis, the aristal distal segment is entirely devoid of microtrichia.
Appendix 2
Morphological data matrix of antennal structures in Gasterophilus species. The coding "-" is used for both unknown and inapplicable states. 
